
Office of Research and Development

Photo image area measures 2ò H x 6.93ò W and can be masked by a 

collage strip of one, two or three images.

The photo image area is located 3.19ò from left and 3.81ò from top of page. 

Each image used in collage should be reduced or cropped to a maximum of 

2ò high, stroked with a 1.5 pt white frame and positioned edge-to-edge with 

accompanying images.

ECOTOX Knowledgebase 
History and Demonstration of 
New Tools and Data Visualization

MED Project Team:
Colleen Elonen, ECOTOX coordinator
Carlie LaLone
Jennifer Olker
Dale Hoff
CSRA contract staff
SEE staff

Colleen Elonen and Jennifer Olker
US EPA Mid-Continent Ecology Division, Duluth, MN



Office of Research and Development

What is the ECOTOX Knowledgebase?

ÅPublicly available, curated database 
providing chemical environmental 
toxicity dataon aquatic life, terrestrial 
plants and wildlife

ςCurated data > 47,000 publications

ςFrom comprehensive search and 
review of open literature

ςUpdated quarterly, with an average 
of 16,000 new records added           
each quarter

Å30+ year history:                                                                                                   
Originated in the early 1980s,                                                                              
maintained by ORD/NHERRL/MED

Year Unique 

Species

Unique 

Chemicals

Result 

Records

2007 1974 900 43441

2008 2522 1013 61028

2009 2762 1170 58412

2010 2023 1811 67787

2011 1359 1764 46923

2012 1674 1353 42038

2013 2215 1347 48913

2014 2037 1456 53083

2015 1915 1307 60463

2016 2216 1007 44401

2017 1883 1449 37919

Number of Species, Chemicals and 
Results added each year
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What is the ECOTOX Knowledgebase?

ÅAs of March 2018: 

ς11,506 chemicals

ς12,583 species

ς47,661 references

ς905,267 test results 

ÅAvailable on the Internet (http://www.epa.gov/ecotox)

ς150,000-200,000 data downloads each month                                       
(6,000-10,000 unique servers)

ÅInteractive queries by chemical, species, endpoint

ςDefault and customizable output via html, delimited file output,    
MS Excel, or ASCII download files

ÅWeb application maintained on EPA servers; Java Script front end; 
Oracle back end

http://www.epa.gov/ecotox
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Why was ECOTOX developed?

ÅAn identified need for authoritative source of toxicological data for 
regulators and researchers to document literature searches and 
acquisition of data used in risk assessment, risk management and 
research.

ÅRisk assessors needed a cost-effective means of locating high quality 
ecological effects data to use in prioritizing chemical cleanup at 
hazardous waste sites and assisting in the assessment of potential 
hazards of pollutants through the CAA, FIFRA, CWA and TSCA.

ÅNeed for documented systematic and transparent literature searching, 
acquisition and curation. 

ÅDuplicative efforts for data gathering wastes resources across state and 
federal agencies.
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ECOTOX Pipeline:
Systematic Review and Data Curation

Chemical 
verification 

and ID 
relevant 

search terms

Literature 
searches

Identify 
potentially 
applicable 

studies

Acquire 
potentially 
applicable 

studies

Review 
literature 
and apply 
ECOTOX 

applicability 
criteria

Extract data 
and code 

into ECOTOX
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ÅTargeted Chemical Searches (Manual)

ς35-50 chemicals requested 

ςDictated by EPA ORD and Program Office needs

ςFrom relevant papers, all chemicals coded into ECOTOX

ςIn 2017, over 90,000 references skimmed

ÅElectronic Literature Searches (Monthly)

ς26 journals queried 

ςDetermined based on historical applicability rates

ςIn 2017, approximately 18,540 references skimmed; 

2,160 applicable (1-76% per journal)

ÅInitial Systematic Review:  Inclusion/Exclusion Criteria

ς~15-30 % of literature identified ends up being curated

Targeted Chemical Searches and 
Monthly Literature Searches
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Literature Searches

Collate data and remove duplicates

In 2017: 
References/
Abstracts
~44,000

Search Engines
1. Science Direct
2. AGRICOLA
3. TOXNET
4. ProQuest ESPM
5. ProQuest Dissertation 

Abstracts
6. Web of Science/ 

Current Contents

Chemical specific 
searches(using terms from 

chemical verification step)

OR
Monthly electronic 

searches of 26 relevant 
journals  
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ÅPaper must meet these criteria

ÅSingle chemical exposure

ÅEcologically-relevant species

ÅMust be able to verify CAS registry numbers

ÅMust be able to verify taxonomic information for test species

ÅExposure to live organism, viable tissue or cells

ÅReport concurrent exposure concentration, dose or application rate

ÅReport duration of exposure

ÅMust have a control treatment

ÅPrimary source of the data

ÅStudy must be a full article in English

Applicability Criteria
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ÅThe following studies are excluded

ÅAir pollution studies related to CO2 and ozone

ÅStudies on humans, monkeys, bacteria, viruses and yeast

ÅReview and summary articles

ÅTerrestrial studies with an inhalation route of exposure

ÅNon-English publications and abstracts

Applicability Criteria
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Å All Excludedand Non-Applicablestudies are Tagged with the 

reason for rejection

Å Abstract ςPublished as an abstract

Å Bacteria ςonly test organism is a Bacteria

Å CAS # Unavailable ςcould not verify/locate chemical 
CAS Registry number

Å Chemical method ςdescription of chemical analysis 
procedures

Å Effluent ςtests conducted with sewage or polluted 
runoff - mixtures

Å Fate ςonly report chemical distribution in media

Å Human Health ςdata on human subjects of surrogate 
animal subjects for human health risk assessment

Å In vitro ςonly in vitro study designs

Å Incident ςreports death of animal by poison, but 
does not provide concentration/duration of exposure

Å Inhale ςstudy is a terrestrial mammal paper with an 
inhalation route of exposure

Å Method ςpaper only reports methods for conducting 
a toxicity test or other aspect of an experiment

Å Mixture ςpaper reports results from mixture of 
chemicals; no single chemical exposure results

Å Modeling ςresults of the development of a model; 
no primary data available

Å Monkey ςonly test organism is a monkey

Å No Concςthe authors report a response in an 
organism but do not provide conc/dose/app rate

Å No Duration ςduration of exposure is not presented

Å No Effect ςpaper does not report observed 
responses adverse of otherwise

Å No Species ςused for dead organisms

Å No Toxicant (ozone, CO2)

Å Non-English

Å Nutrient ςin situ chemical tested as nutrient

Å PUBL AS ςduplicate data published elsewhere

Å QSAR ςmodeled data

Å Retracted ςpaper retracted by Journal

Å Review ςprimary data published elsewhere

Å Sediment ςonly sediment concentration presented

Å Survey ςchemical measured in organism, but lack 
quantification of exposure (dose/duration)

Å Virus ςonly test organism a virus

Å Yeast ςonly test organism is a yeast

Applicability Criteria
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Literature Review and Data Extraction

Chemical Species Methods Results Source of Data

CAS Registry No.

Collective 
Indices Name

Synonyms

Chemical 
Formulation

Chemical Purity

Solvent / Vehicle 
Used

Chemical 
Radiolabel

Common Name

Taxonomic 
Hierarchy

Scientific Name

Organism Sex

Organism Age

Initial Weight 
and Length

Other 
Comments on 
Organism Noted 
by Author

Initial Life Stage

Route of Exposure

Study / Exposure 
Duration

Exposure Media

Study Location

Water / Soil 
Chemistry

Chemical 
Concentration 
Information

Application 
Frequency

Comments on 
Experimental 
Design

Major Effect 
Category (e.g., 
Enzyme

% Effect 
Response

Dose Response 
(Terrestrial 
Studies only)

Observed Effect 
Measurements 
(e.g., P450 
Enzyme 
Response

Calculated 
Endpoints (e.g., 
EC50)

Full Citation 
Presented for 
Each Test Result

Application 
Frequency / 
Season / Date / 
Rate

Habitat  
Description for 
Field Studies

Longitude / 
Latitude for Field 
Studies

Statistical Info

Chemical Grade

Other 
Comments on 
Chemical Noted 
by Author

Organism Source

Author

Publication Year

Reference 
Number

Database Update

Independently 
Compiled Data 
Set

Chemical Analysis
Info

Control Type

Fields Coded into the ECOTOX Knowledgebase
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Why update the ECOTOX Knowledgebase?

ÅImmense amount of single chemical toxicity data

ςQueries can be cumbersome

ςOutput is overwhelming and time consuming to translate/interpret

ςNot easy to explore the data

ÅDemand for easy, efficient access to essential toxicology literature so 
that end users can rapidly identify critical data

ÅNeed for interoperability across tools and databases 

ςProvide end users easy access to wealth of information

ςIncreases efficiency

ÅNew applications for data in ECOTOX Knowledgebase

ςDevelopment of Adverse Outcome Pathways
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Improved data accessibility and 
end user experience

Risk assessor default output 
focused on critical data

Direct linkages to other chemical 
knowledgebases

Graphical Data Visualization tools

Next Generation 
ECOTOX Knowledgebase

Beta release February 2018



Office of Research and Development

Ecological Effects in ECOTOX

Mortality

Physiology

Population

Reproduction

Accumulation

Biochemical

Behavior

Cellular

Growth

1985
2008-

2017

71% 23%

4,000 

References

47,000 

References
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Customizable Output
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From: The Current ECOTOX User Interface
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To: The New ECOTOX User Interface

https://cfpub.epa.gov/ecotox-new/
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Search ECOTOX
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Search ECOTOX


